of obesity and smoking in the 2 populations. Metabolic comorbidities were similarly prevalent in both adult and paediatric HS patients. These findings offer insight into the factors influencing the development of HS.
Introduction
Hidradenitis suppurativa (HS) is a recurrent and debilitating skin disease of the hair follicle that usually presents after puberty, with painful, deep-seated, inflamed lesions in the apocrine gland-bearing areas of the body, most commonly the axillae and inguinal and anogenital regions [1] .
Reports on HS have increasingly often appeared in the literature in the past 10 years, with case series and population-based studies in Europe and America highlighting it as an important systemic disease with multiple associated co-morbidities [2] [3] [4] [5] . These studies have reported a prevalence ranging from 0.078 to 4% [4] [5] [6] at a female:male ratio of approximately 3: 1 [4] [5] [6] [7] . The cause for the female predominance is uncertain, but postulated reasons include differences in self-care (such as shaving of hair-bearing sites), in hormones or in health-seeking behaviour [8] .
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Abstract Background: Demographic studies of hidradenitis suppurativa (HS) in Western countries have found an association with the female gender and with co-morbidities, such as the metabolic syndrome. There are few studies in an Asian context. Objective: This study examines the characteristics of HS at a Singaporean institute and compares them to those of existing studies in the West. Methods: We report a series of 58 patients with HS seen at the University Dermatological Clinic, National University Hospital, Singapore, over a 13-year period between January 2004 and December 2016. Results: Of 58 patients, 34 were male (58.6%). The axilla was the most common site affected, followed by the groin and buttocks. We did not find significant differences in disease characteristics between males and females, such as disease severity or location of disease. Metabolic co-morbidities were common, although paediatric-onset HS patients were less likely to be overweight, obese or smokers. Conclusion: The higher proportion of male HS patients in our cohort compared to the West may reflect differences in the prevalence Several risk factors have been identified: there is a positive association between metabolic syndrome and HS [2] [3] [4] [5] , while obesity and smoking are common among HS patients, with the mean body mass index (BMI) in HS patients ranging from 25.6 to 32.6 and the majority of patients being smokers or ex-smokers [5] .
Most studies on HS have been carried out in the United States and Europe. HS is thought to be rare among Asians, and a review of the literature on PubMed with the keywords "hidradenitis suppurativa" and "demographics" found only 2 relevant studies reporting the demographics of HS in an Asian population. The first is a study of Japanese patients with HS [9] and the second a Chinese study of familial HS [10] .
This study examines the characteristic of HS and its co-morbidities in a tertiary institute in the South-East Asian city-state of Singapore, whose population is predominantly composed of ethnic Chinese (74.1%), Malays (13.4%) and Indians (9.2%) [11] .
Materials and Methods
We reviewed the diagnoses of all new patients seen at the University Dermatology Clinic of the National University Hospital in Singapore between January 1, 2004, and December 31, 2016. Patients who had an initial diagnosis of HS, acne inversa, recurrent folliculitis or recurrent furunculosis were identified and their charts reviewed by the first author. Those with a final diagnosis consistent with HS were included.
Patients' demographic profile, co-morbidities and clinical findings were extracted from medical chart records. Patients were considered as smokers if they had been smoking daily within the last 6 months. Dyslipidaemia was defined as having a high level of any of the following: triglycerides >2.3 mmol/L, low-density lipoprotein >3.3 mmol/L, total cholesterol >5.2 mmol/L; or a low level of high-density lipoprotein <1 mmol/L, based on Singapore's clinical practice guidelines [12] .
The severity of disease was graded by the Hurley classification [1] into stages I, II and III. Progress and response to treatment were recorded. Where there was uncertainty in the documentation of severity or response, the senior author was consulted.
Data were analysed using SPSS version 21 and R version 3.3.1 [13] . This study was approved by the hospital research ethics committee.
Results
Fifty-eight patients were identified, of whom 34 (59%) were males. Patient demographics and co-morbidities are shown in Table 1 . The median age of symptom onset was 20 years (interquartile range: 16-28). The youngest age at symptom onset was 11 years, and the oldest 47 years. The median age of presentation was 23 years (interquartile range: 19-31). Ethnic Chinese were under-represented and ethnic Indians over-represented relative to the population as a whole (χ 2 test: p < 0.0001). The axilla was the most common site involved at presentation (85%), followed by the groin (43%) and buttocks (40%). Metabolic co-morbidities, such as dyslipidaemia and diabetes, as well as smoking and obesity were common amongst patients tested and more prevalent than in the general population despite the younger age profile of our patients (Table 2 ). Other medical conditions in our patients included polycystic ovarian disease in 3 patients and Crohn disease, follicular occlusion triad and acromegaly in 1 patient each. A positive family history was elicited in only 3 patients, 1 male and 2 females. One female had a young age of symptom onset at 11 years, while the other 2 patients had symptom onset at 16 and 19 years of age.
When compared to the ratio of 73: 27 for females:males in a large study of 1,776 HS patients in the US [5] , there were significantly more males in our study (binomial test: p < 0.001). Disease characteristics, such as location of le- sions, BMI and disease severity, were similar between males and females. There was no association between BMI and disease severity (Spearman correlation coefficient: 0.129, p = 0.440). The association was similarly non-significant for diabetes and disease severity (Fisher exact test: p = 0.28). Eighteen patients (31%) had onset of HS symptoms at 16 years of age or younger, and 48 patients (83%) had onset of symptoms before 30 years. A comparison of comorbidities between patients with paediatric-and adultonset HS is presented in Table 3 . Adult-onset HS patients were more likely to be smokers and overweight (χ 2 test: p = 0.0041 and 0.034, respectively) compared to paediatriconset HS patients. There were no significant differences in disease location, severity and metabolic co-morbidities among patients with paediatric-and adult-onset.
Discussion
Some findings of this study are consistent with those of the West, including a relatively young age of presentation [3, 14] , the predominance of axillary lesions and the presence of risk factors, including smoking, dyslipidaemia, diabetes and obesity [3] . The higher frequency of groin and buttock involvement, as well as a greater severity, noted in males compared to females in previous studies was not apparent in this study.
Our study highlights possible differences between paediatric-and adult-onset HS. Adult-onset HS patients were significantly more likely to be overweight or smokers. HS in these older patients could develop as a secondary phenomenon due to increased friction from body folds leading to follicular occlusion. Conversely, the de- velopment of HS despite a normal BMI and the lack of a smoking history in the paediatric-onset patients may indicate that HS in this group is a primary phenotype which is more genetically driven. Another hypothesis is that HS as an inflammatory condition promotes the development of metabolic co-morbidities with time. Our crosssectional design precludes the differentiation of these hypotheses. Longitudinal follow-up will help determine the true frequency of metabolic co-morbidities which develop especially in the paediatric-onset group.
The detection of metabolic co-morbidities, nonetheless, is important in the paediatric-onset HS group as early intervention can reduce sequelae later in life. It is our experience that the routine testing for dyslipidaemia, hypertension and diabetes mellitus in young HS patients has led to patients being newly diagnosed and treated for these co-morbidities. It would be interesting to follow these patients closely to determine if HS severity was attenuated with early intervention for these metabolic comorbidities and conditions. Interestingly, this study found a substantially higher male representation compared to existing studies in the West that report a female preponderance. This gender predilection was noted in both the adult and paediatric population and in all race groups, except for Indians. A male predominance was also noted in a Japanese study [9] where 69 of 100 patients recruited by questionnaire surveillance were males. This could suggest that while HS is more common in females in Western populations, the reverse may be true in East Asians.
A possible reason for the male predominance in our study may be the gender difference in obesity and smoking prevalence. In Singapore, males tend to be more obese compared to females (12.1% obese males compared to 9.5% obese females), while in the US the converse is true (33.4% obese males compared to 36.1% obese females) [15, 16] . Smoking rates are also higher in men than women in Singapore (20.3 vs. 3.9%), while in the US this difference is less pronounced (20.9 of males vs. 16 .5% of females) [17] . The higher rates of HS among males in Singapore may, therefore, simply reflect a greater prevalence of risk factors, but the small sample size does not permit us to test this hypothesis. As a result, further investigation into gender and ethnic differences in apocrine gland-bearing skin may be worthwhile.
Limitations of this study include a referral bias and the small sample size, which is attributed to HS being a relatively uncommon disease. This is a single-centred study and while giving insight into HS in a multicultural population may not be generalizable to either Singapore or Asia as a whole. The retrospective nature with a relatively long period of data collection may result in missing and variable data points. As recent studies have reported mutations in genes coding for the enzyme γ-secretase and its subunits, such as nicastrin (NCSTN) and presenilin (PSENEN), in patients with familial and sporadic HS [10, 18] , a prospective, larger-scale, population-based study with particular focus on genetic analysis would provide further insights.
Conclusion
This is one of only a few studies on HS in a population that is not predominantly Caucasian, and although this is a single-centred study, it gives some insight into the nature of HS in an Asian population. Some findings are consistent with those from the West, such as the presence of metabolic co-morbidities in both adult and paediatric HS patients. However, the male predominance noted in this and other Asian studies is contrary to studies of Western populations and may reflect genetic differences or a difference in obesity rates and/or smoking rates between genders. Further longitudinal studies may shed light on the factors influencing the development of HS.
